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Sentence Learning^ and Remembering 



^Abstract/ 

■ cj 

In two experiments, subjects who completed the last words of sen- 
tences they read learned more than subjects ^ho simply read whole sen- 
tences. This facilitation was observed even with a list of sentences 
which were almost always completed wit i the wrong words. However, pro- 
active interference attributable to acouisition error^s appeared on * 
recall and recognition tests administered after a one-week interval. 
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On a wide range of verbal tasks- -including word lists (Hyde 6 Jenkins, 
19^9), sentences defining unfamiliar words (Anderson 6 Kulhavy, 1972), 
and prose passages (Schallert, 1976) --performance is strongly facilitated 
by diverse procedures that would appear to have in common only that sub—, 
jects are caused to give meaningful representations to the words. This 
has cpme to be known as the depth-of -processing effect (Craik 6 Lockhart, 
1972), One study from the genre will be detailed since it involved the 
same paradigm as the present research. Anderson, Goldberg, and Hidde 
(1971) prepared sentences such that in each the last word was senantic^lly 
determined by the rest or the sentence, for instance, Elevators stop at 
every floor . Subjects who filled blanks in place of the last words of 
sentences they read aloud learned sigriif icantly more than subjects who read 

aloud whole sentences. The explanation for this result is that completing 

\ 

a sentence forces a person to meaningfully process the otiier words whereas 
a person can "read" — that is, decode into speech — a whole sentence without 
. comprehend iiig it. The investigators Sc^id (p. 396) , "Consider the incomplet 
statement , Elevators stop at every ' To complete the sentence with 

the word floor requires a person to bring to mind, in however fleeting a 
form, a meaningful representation of the rest of the sentence. Simply 
trainslating the printed words into speech will not suffice, because the 
mere sound! of the other words cannot evoke^ floor. Floor is semantically 
rather than acoustically related to _the rest of the sentence."; 

The |dea of d^th-of processing now enjoys wide currency in education. 
One technique to make more likeiy "deep" processing "^^^"^ material is to 
ask the student thought-provoking questions (Anderson £ Biddle, 1975), 
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Research has shown that readi^rs who receive questions that require apply- 
ing a principle to new examples perform better on a subsequent test than 
readers asked otherwise identical questions which require applying the 
principle to the examples used as illustrations in the text (Watts S 
Anderson, 1971). Similarly, people asked paraphrased questions :remember 
mqre than people given questions that repeat sentences verbatim (Andre 6^ 
Sola, 1976). ' Questions that involve Application to new examples, para- 
phrase, or inferences that go beyond the text can be argued to require 
deeper processing* But, unfortunately, these sorts of truest ions are mote 
difficult than verbatim questions. There is a lower probability that 
students will answ«er them correctly. 

The issue the present reseal^ch addressed is whether engaging in a 

* 

task that incjreases the likelihood of meaningful processing will be facil 



itative when the task also gives rise to frequent erij^s. Pairs of 
sentences containing the same subject noun and last word were constructed 
When given a Determined sentence stem, subjects ^consistently supplied the 
same last word to complete the sentence. Tor example, all subjects re- 
sponded desk tp complete this stem: The executive s^t behind his large 
oak . When presented the companion Undetermined stem. The execu- 
tive went to shop for a new , many different words were sup- 

plied including tie , car , suit , briefcase , and pen^ No one produced desk 

Subjects first supplied a wor|d to complete a sentence and then were 
shown the sentence with the word the experimenter had chosen to complete 
^.-tiie-'CTntence, They were t oli to Aa^ the sentence aloud% trying to guess 
the Gidrrect word, and then to learn \the experimenter V version of the 
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sentence. Control subjects simply read the sentences. Tbe sentetice 
completion task was expected to improve the learning of Determined sen- / 
tences, as it had in the previous studies, since meaningful processing 
is assured. However, when the sentences were Undetermined, the sentence 
completion task was expected tp diisrupt learning. Subjects will almost, 
never complete these sentences with the word intended by the experimenter. 
The wrong answers should interfere with lerarning the correct versions. 



Method 



Experiment 1 



. Subjects . Ninety-six undergraduate students enrolled in an intro- 
duct<^ry educational psychology course participated in this study to ful- 
fill part of the course requirements. The subjects were randomly assigned 
to experimental conditions at the time of testing, with the restriction 
that all cells of the design included the same number of subjects before 
another subject was added to any cell. 

Design. The two main fectors in the experiment were experimental 
task and "list type. Experimental task wAs defined by two levels: In 
the Reading-Only condition subjects saw the completed sentence and read 
it aloud, and in the Sentence Completion condition they saw the sentence 
with a blank in place of the last word and supplied a word to complete 
the sentence* List type had three levels — Determined, Undetermined, and 
Mixed. The Determined lists were made of sentences^ that were constructed 
so all subject % would report the same last word to complete the sentenced 
whiie sentences on the Undetermined list prompted a variety of final words 
The Mixed lists included both types of sentoiiceSa. 
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Each subject studied two lists. The ord^r of lists was counter-- 
balanced -%^i'j;h in each treatment condition. Study of each list was followed 
by two tests. The Forward test presented the subject noun and required the 
subject to reply with the last wprd of the sentence, and the Backward test 
presented the last word of the sentence and asked the subject to report, 
the sentence's subject noun. The order of the two tests was the same 
across both lists; and was counterbalanced between subjects. The Backward 
test was included as a' check on the results of the Forward test. If the 
Sentence Completion group scored higher on a Forward test than the Reading 
Only group, it 'might be proposed that the Sentence Completion group bene- 
fited from an uninteresting form of positive transfer from tne study 
task\ to the test, since the two activities are similar in the Sentence 
Completion condition.- If this advantage were also evident on a Backward 



test, the most credible interpretation sWRd be that the Sentence Comple- 
tion group learned more sentences. 

Materials . The Determined sentences ^^re chosen from sentences used 
in the earlier studji ( Andersof{^.^^ldberg, 6 Hidde, 1971). In that study, 
undergraduates presented with sentences that had a b^ank in place of the 
last word wer^ instructed to complete the sentence with the word that 
"most obviously fit the meaning of the sentence." A sentenc^ was consid- 
ered Deteniined if 97% - 100% of the norming sample us^d the same word to 
complete th^^^sfentence. , ' - ' 

For the study reported here, a set of Undertermined sentences was 
created. These sentences used the same subject.' noun-last word pairs as 
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the Determined sentences, but each pair was embedded in a ^ if fcSren;^ ^sen- 
tence context so the last word could not be predicted from the ^ ^^^J?^^^ 
of the sentence. In or^er to verify that 'the last word was i^p^eterminate, 
the sentences were given to fifty-one students enrolled in an introductory 
educational psychology class . Each sentence had a blank in place of the 

V 

last word, aivi the students were/ instructed to fill in a word that sepsibly 
completed the sentence. From among the 63 sentences normed, sentences were 
selected according to the criteria that no more than 50% of the nortoing 
sample filled any blank with the same^rd, and that no more than 50% used 
the word the experimenter had chosen as correet. The average proportion 
with which the correct word was supplied was .09 for the ^t of 4-8 Unde- 
termined sentences used in the experiment . . 

Below are two more examples of sentence ^^airs. The Determined sen- 
tence is lifted first, 

TSie dove is a symbol of peace . ' 

. . . " 

" The dove appeared whQji the magician said peace * 

5> , * The physician noted the time on his wriSKt^S^h . 

• The physician asked the patient if he had a watch . 

The Undetermined s^entences were arranged in two lists of 2U wi^h care. 

to minimize intraliCt similarity. Then the Determined sentences w^e 

arranged into two parallel lists. In addition. Mixed lists, each^c^n- 
} ^ 

sisting of''l2 determined and 12 Undetermined seijtences, were created. 
The order of items in these lists conformed to the order in the other two 
lists. Whether a sentence in the Mixed list "^as Determined or Undetermined 
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was a random event, with the restriction, that. 12 items of each type » 
appear^ in each list arid that np more than three items of one type oc- 
c5^i^red sequentially, Two-f^rms d>f the -Mixed -Lists were used%' ^The -second 
form was the complement of the- first; that •Is, the seiitences that were 
Detei:Tnined in the first form v»ere tjndetermiued in ti^e second i and vice 
versa, \ - 

Procedure . Subjects iu the' Sentence Completion condition saw a 
sentence typed on an index card with the subject ntfiun underlined and a 
blai^in place of the last word. This sentence was presented for four 

- ^ " ' ' ■ 

seconS^bile tl\e' subject read the; sentence aloud and tried to guess 

^, ^ ■ ' t 

the word the experimenter had chosen to complete the , sentence. Then -the 

completed sentence was presented for two Seconds and subjects read the 
correct last, word aloud. The presentation of the sentences was paced by 
b^s from a tape recprder. \ Each subject completed, tfwo practice items 
before studying the first list. f/ 

After ^1 the sentences in ttt^ first list had been presented once, 

"'the subject completed the twif^tests. For tl>e Forward test, he was giv^n 
a stack of index ciirds with the subject nouyi^om one 'sentence tj^ed on 
each card. The ^subject read the word aloiad ai)d then reported the last 
word of that sentence. Each Subject could ^pend as much time on any item 
as he chose, however, he could not return to any^em onc^ he had passed 
it. For the Backward test, the set ^of ind^ cards presented the last 

N^rd of the sentence and the ^subject was to report the subject noun of 
the sent^/5e. This test was also self-paced. 
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Subjects in the Reading Only group saw each sentence for six seconds 
so the study time for the two treatment groups would m equal. * During 
this interval, subjects read the ^^eptence aloud once. After six seconds, 
signaled by a beep from a tape recorder, the experimenter turned to the 
next index card. 



Fter the first -list had been presented, the subject comple-^ed"t\^o 
tests, and then continued with the second lis^ ooid the tests. The oroer 
of the two lists was counterbalanced across subject^ and within experl- 
_^mental conditions, and the order of items within each' list was constant 
for all subjects. The order of the two tests was ccCjnter balanced across 
subjects and^ within expeAmental treatment. The oj^^r of items ~ 

within eacf>>test was^conjst^nt fjr all subjects: The first 12 test items 
were a'rafidam.-af*rangement of the fibst half of the list, and the second . 
12 items were a raindom arrangement of the second half of the list. 
This^ pi?ocedure minimizes effects of short -term memory on recall perfor- 
mance (Nelson, "1970) . . . - 

Results and Pr'scur.siory 

The ;iata from Experiment 1 were analyzed using a2X3X2X2 anal- 
ysis of variance. Experimental task {Sentence Completion versus Reading 
Only) .and list type (Determined, Undetermined, and Mixed) wej?e between- 
subjects factors, WKilte list' position (first list versus second list) and 
test (Forward versus B&<ikward) were wit hijn- subjects favors. 

The analysis identified a significant main effect for list position, 
F (1,72)- = 15.35, £ < .01, and a significant Experimental Task X List 



10 



Sentence Learning and Remembering 



Position interaction, F (1,7^= 12']lB7, £ <'.01. This interaction is 

J pictured in Figure 1.* Subjects in the Sentence Completion group re- 
balled more sentei^G^ than^ubjects in the Reading -Only group oh the 
first list, 'but this difference did not appear on the second list. 



Insert Figure 1 about here ^ 

The significant effect of the list position factor indicates that 
practice on the first list influences perforTnance on the second list. 
After completing the study and test t-'ials for the fi?»'st list, the subject 
has seme information about ^the effectiveness of his processing activities 

and may modify these procedures before studying the second list. 

, "(1' . ' ' - ■ ^ ^ 

Because of the interaction of task and list position, performance on 

■ ' 

the first list is examined in detail. Recall Mp^prtioi^s a^?e presented ' 
in Table 1. There was a significant main effect^or experimental task, 



F (1,72) = 19.95, £ <*.01,.but the main effect for list' type and the 
Experimental Task X List Type interaction were not ^i;^if icant . ' This 
means that the Senteiace Completij/n task facilitates sentence learning, and 
this facilitation occufcs r*egardless of the match between the "V^rd supplied 
,Jby the subject and the word designated^ by the experimenter* 



Insert Table' 1 about here 
Performance on the Forward test was consistently higher than perfor- 



mance on tlfe Backward test, F (1,^) = 38.84, £< .01.' However, there 
was not^' a trace of an interaction between test and task*. The lack of an 
interaction argues against the interpretation that the Sentence Completion 



• §e,^tence Learning and" Remembering 

... . .. , . . . 

group scored higher than the Reading Only group on the Forward test be- . 

cause. there is a closer match between the study conditions and the test 

conditions for this group. Since performance on the^ Backward test ':^Dr. 



•I 



the Sen=Cence=^omplet ion group also surpasses the Readinjg Only group 
performance, it, seems test performance does measure differences ifi amouA^ 
learned rather than tr^insfer between the two 'tasks.. 

^ ^ Experimental cbnf imfs. the previous finding that the sentence comple- 
ticn task facilitates learning, presumably because the tesk makes meaning- 
fur processing more likely. The unanticipated— indeed, keNrfould say. 
shocking— findingywas that ttie Jjgnefits of the sentenee^railletion task 
extend evef^Sto^he Undetermined sentences. How coui^d this be when^s\|b- 
jects are alfifost never able to complete any of these sentences with the 
correct word? ^ ^ . 



Experiment 7" , ' 

The unexpected results of Experiment 1 prompted a re -examination of 
the sentence completion 'task. This task can be analyzed using concepts 
•from; research with paired -associates. Subjects who received Undetermined 
sentences' are presented with a sentence stem. A, and supply* a word^ to 
completpthe sentence, B. Then they are shown the sam^ stem, ' A, j|/ith th6 
experimentej?'^s w6rd, completing the sentence. Thus, the experimental 
task can be represented as A-B, A-C. In contrast, the experimental task 
for those who got 'the Determined sentences can be represented as A-C, A-G 

since the sentences are constructed so the words supplied by the'^bject 

^ \' >''-•." 

match those chosen by the experimenter. The unconfirmed predictiqp that'^ 
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the Undetermined sentence group would learn fewer sentences than the 
Determined sAtence group was esselllially a prediction o£ negative transfer 
from A-B to A-<^, ' , 

He recognize, of course, that the sentence completion task is only a 
fough analogue of the paired associate task. One difference that in the 
former. task the "pairs" from the two "lists" are interleaved. Nonetheless, 
we have previously found the analogy fruitful (Anderson S Myrow, 1971; 
Kulh^vy 6 Anderso^, 1972), so we were not easily dissuaded on the grounds 
that the correspondence tjetween the two tasks is less* than perfect. ^ 

How could the failure to find negative transfer be explained within 
the framev;ork of interference theory? A plausible answer is that it was 
easy for a subject to differentiate between his word and the correct word. 
He produces his word and, in contrast to the correct word, it never 
appears ^^in^rint. Good response differentiation could explain why there 
was no negative transfer, 

•r 

The words the subject produces himself are still a potential source 
of interference, however, which might manifest itself under some condi- 
tions. One such condition is delayed retention. Since both the Deter- 
miticd and the Undetermined sentence groups^mustTl^arn the experimenter's 
sentence, the task for the foittjr group is A-C, A-C, recall A-C and the 
task for the latter gix)up is A-B, A-C, recall A-C. This arrangement cor-, 
responds tp the classic proactive inhibition paradign. Recall performance 
in the Undetermined condition should suffer from interference from A-B. 
Proactive inirferference effects increase with the length of the interval 
between learning A-C and recalling A-C, tt can be argued that these 

13 
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effects were not apparent' on -the immediate ^recall test used in Expcri- 
ment 1 because of the very short interval'. Experiment 2 tested the 
hypothesis that the Undertermined group would score lower on a delayed 
retention test that the Detenhined group because of interference from the 
words the subjects supplied during the study trial. The specific reason 
for interference .after a d^elay should be response competition, caused by 
loss of differentiability of the subject *s ifords and the correct words. 

Method ' 

Subjects . Forty-four undergraduate students enrolled in an 
introductory educational psychology course participated in this study 
to fulfill part of the course requirements. Two other students were ^/ 
eliminated from the sample because they <ftd not return for the retentipir 
test, and three others were eliminated because they 4id not follow the ^ 
directions. Subjects werS randomly assigned t04 experimental treatments 
when they arrived for the experimerft. 

Design . The study used a 2 X 2 analysis of • variance design with 
factors of experimental task and sentence type. As in Experiment 1, 
there were Sentence Completion and Reading Only groups. The factor of 
sentence type included t%#o levels: Determined Sentences>^nd Underter- 
mined Sentences. \ ♦ 

M^lllprial^ From the U8 Undetermined sentences used in Experiment 1, 
30 were selected to minimize similarities ^ong subject noun-last word 
pairs. (For example, one sentence used ;the word child as the subject, 
and another used children as the subject, so one of these was eliminated.) 
For the Undetermined sentences selected, the average proportion of norming 
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group subjects who supplied ^e experimenter's word to craplete the sen- 

< ■?* 
tence was .05. The set of .Determined sentences consisted of the sane 

subject nouArlast word M&rs* bi^t used a different context so the last 

word was consistently ^^f«?edlctabl^ from the sentence 

For the iimedlate and the delayed recall tests, 'the subjrect noun 



from each sentence was presented on a separate index card and subjects 

. __ . ng seirtenc^s. 



Since the Determined and the Undetermined sentences were constructed 
from the sa^ set of subject noun-last word pairs, the te^t items ^were 
identical for all. groups and the response scored as correct for each 
subject noun was the same for all groups. The order of test items was 
random, with the restriction on the immediate test that the ffrst half 
of the test included only items *from tMfe first half of the study list. * 

For the delayed recognition test, the subject noun of a sentence 
was presented on an index ceupd along with Hiree alternative responses. 
The alternatives included (a) the correct response, (b) a correct re- 
sponse to another item, (c) the most frequently ^ported incorrect 
response for the Undetermined form of the sentence, and (d) the most 
frequently reported incorrect response for the Undetermined form of 
another randomly chosen sentence. A >)^ique form of the delayed recog- 
nition test was created for each svdbject who received Undetermined sen- 
tences and the sentence completion task. Alternative (c) was^r^placed 
with the word the subject had reported during the study Interval for 
the corresponding item. This procedure was necessary since inter- 
ference effects are not evident on a recognition test unless the 
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particular competing responses are among the alternatives (Anderson € 
Watts, 1972). The alternatives were arranged in a random order for 
each test item. The order of items within the test *ras identical for^ 
all subjects. 

* Procedinpe . Each^subj^ complied two practice items beforo , ^ 

studying the set of 30 sentences. The sentences were presented one 
at a tine in the window of a memory drum. Subjects in the Reading Only 
groups saw the entire sentence for eight seconds » while subjects inT 
the Sentence Completiom grtoup saw the sentence^ with a blank in place 
of the laat word for four seconds and then the completed sentence for 
l|four seconds. ^ 

In the S^nteili^^^aetion groups, subjects read the entire sen- 
tence sikm aloud and to guess the word the experimenter had chosen 
to complete the sentience. Thte experimenter recorded the subject's re- 

m 

spcose. After four seconlll, the completed sentence was presented for 
another four seconds, and the subject read the entire sentence aloud. 
y In the Reading Only groups, the entire sentence appeared in the 
wincSow of the memory drum for eight seconds and each subject read^ it 
aloud during this interval. J 

After the sentences had been presented, the subject completed the 
isnediate reclll test. When finished, subjects were asked to return at 
the same time a week later for anbth€^ experiment. Sbme subjects asked 
if the experiment would cover the same material. They were told the 
procedures would be simUar but not identical. The night before the 

( 16 : 
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delayed tests » each subject was calle^ to remind him of his "appointment. 

Results and Discussion ^ \ ^ ^ 

Immediate Recall > A 2 X 2 analysis of yariance of inmcdiatX recall 
scores identified a sig^ficant main effect for experimental tad^F (1,**0) 
13.35, £ < .01,^ut no effect for seiitence tjpe arid no signifHUnt inter- - 
action. The mean proportions are presented in Table 2. Thus, the results 
on the immediate recall test replicate the fin^i^^ of Experiment 1. 
When subjects supply a word to complete 'a sentence, leajrtlin^^^s facil- 
itated,. rega?»dless of the match brfllfeen the subject word and the exp<^i- 
menter^s word. The absence of an effect for sentence type sxiggests that 
both lists were equally leamable. 



Insert Table 2 ahnout here 



Subjects in the Undetermined Sentence Completion group were expected 
to complete the sentences with words other than those chosen by the 
experimenter. This did not occur for each item, however. Sometimes sub- 
ject is did not report any word during the study trial. The mean propor- 
tion, ?, of cases in which this happened was .is. Occasionally the sub- 
jjpct gave the coj^rect word (F = .09). Competition would be possible 
o^y on those items where the subjects reported incorrect word during 
th^ study trial. Subjects in the Determined Sentence Completion group 
were expected to fill the blank with the word chosen by the experimenter, 
but occassionally they * suggested a different word during the study trial 
(P = .02). -v ■ 
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. For tl^ Undetermined Sentence Complfe^^jjii group, the conditiona^l 
probabilityt of reporting a correct' response > R2, on the immediate test, 
ffiven that k wrohg "ssponse, Wl^ was reported during study was computed, 
P.(R2|h1). TJiis was compared with theV^conditipnal probability of report- 
ing a correet answer on the' immediate test given that the correct word wa*^ 
reported during the study trial, P (R2|'R1), for the Determined Sentence 
Completion group. If supplying different words results in negative transfer 
to the task of learning the experimenter^^s isentence, the Undetermined S^n- 
t>MoJ^ Completion group should recall fewer ^>f th^ items that fit the inter- 
ference pfocadigm than sub^jects'Hn the Determined Sentence Comple'^ion Group. 
In'^ct P CE2|W1) was .85 and P (R2)r1) was .SS* so there wag actually a 
slight trend in the direction o^ p^itive transfer.- : 

Delayed Recall . The analysis of variance f<|r this set of scores also 
shows a signifj.cant lain effect for the experimental task £ (l,UO) = 13.18, 
£ < .01» but no signifir^^nt effect for sen'^nce type or the, interaction. 
The task requiring subjects to comprehend the 'sentence results in higher 
retention test scores than the Reading Only control group after a one week 
retention interval. 

The most sensitive test for proactive inhibition includes just those 
cases in which the specific conditions required for intexjference are 
present. Within/ the Undetermined Sentence Completion group, the condi- 
tional, probability of correct recall on the * delay e4^^^^^^^*3, given that 
a wrong response was supplied during the study trial and th^^cofrect re- 
sponse was given on ^he immediate recall test^was computed for each subject. 
.This conditional probiability , P (R3|W1R2), reflects just the set of 

^ 18 
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circumstances that drffine proactive inhibition* The/ subject reports A-B 





during the study tr/al and had learned A-C as evidenced^^ his performance 

/ 

cm the immediate l^t. If the subject did not correctly answer the item, 

i ' > 

on the immediate test, or if he matched the experimenter *s word during the 

' / " ■ ' ' 

study trial, the/ specific conditions for proactive inhibition were not met. 

For the Determiaed Sentence Completion grou^^ the conditioi^lL probability 

of correct delved x^all, given that the correct responpip* was reported / 

during ^he stijpy trial and a borreq^ response was given on the immediate 

)te8t was competed for each subject, This^^value, P (R3||p.R2), repr^stots 

the conditions where no proactive inhibitions is expected, and ser^s%&. 

a standard of ^comparison for the performance of, the Undetermined Sentence 

Completion group. 

If the words the subject supplied duritig the study trial serve as a 

source of interference foi^ later recall of the correct response, then 

P (R3|H1R2) < P (R3|r1R2): This prediction was confirmed. The values 

computed/ in the manner just explained wez>e fc^ the Undetermined Sen* 

tence Completion groupK-and .58 for the Determined Sentence 'Completion 

Group, which is a significant difference, ^ (20) = 1.77, £•< .05, 

To further document the effect of interference from ^ords. reported 

during the study trial, the ei*rors on the retention test were itemized. 

Of the overt efrors, 29% were words supplied during the study interval. 

This averaged to 1.U5 obviously interfering items per subject. 

Delayed Recognition ^ On the delayed recognition test, subjects were 

preserved with the subject noun of a sentenc^plus three distractors. 



One of the 
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distractors for subjects in the Undetermined Sentence | 
Completion group was the specific word thejT had 8uppii4l to complete 
the sentence during the study trial. For the Determined Sentence 
group t this diatractor was the word iBOSt frequently supplied to the 
parallel Undetermined sentence. The analysis of vari^ce for these 
scores sfabws no significant main eiffects, but the intwaption of '^^^ 
experimental task and sentence type^ wa9 signif.icant*F(l7**0)^ s 6.32,j 
£ < .05. A*further comparison showed, as predicted, si«ificantlj| 
pdorer performance in the .Ua^j^Sb^^^m^Allibntei^qeJilomplet^l^^ 



7, 




Condi-bional p^^Stii^^ were "c6mpared for the 

particuiar interferiAj^j^^ in the Und^tWmined Sentence Completion 

1 

Group and the* particuJ»^on-interfcrlJig Iteq^ iji the Determined 
Sentence- Completion ijS^jup. This analysis was identical to the one 
done wit^ delayed recall. The Determined Sentence Group recognized 
a larger proportion of the items (P = .92) than the Undetermined 
Sentence proup (P s •flS), and this differejice was statistically 
significant with t (20) = 1.78, £ < .05. An analysis of errors 
indicated that 93% |nade by Undetermined Sentence group were choices 
of tbfe words reported during the study trial, k fact very consistent 
with the response competition interpretation. • 

General Discussion 
Bbth experiments demonstrated that when subjects gp^^ovide the 
la^ word to complete each of a series of sentences, they learn more 
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than siibjects who simply read whole sentences. This facilitation 
occurs regardless of » the match between the terms supplied by the sul^- 
jectand the ones designated as correct by, the experimenter. In other 

r 

T 

words, neither experiment gave evidence of^ negative transfer in the 
-condition in^^hich the correct last word could not be predicted and 
' subjects w6re almost 'always wrong • However, Experimyt 2 showed- tbat 
ertops during acquieritions have disrupttoe consequences for retention 
a|<ler one week, /proactive interference from the non-matching wo^^ 
supplied during tAfe study trial affected both delafyed riacall and \_ 
delayed recognitionlh the Undetermined Sentence Completion group. < 

The results of the two experiments parallel findings from re- 
search with paired associates. The task, of the Undetermined Sen- 
tjnce g3?oup can be represented as A-B^ A-C, recall A-C, while the 
task of the Defl^Doined Sentence Completion gr^p can be represented 
as A-C, A-C, rfec«.l^A-C. The^ontrast between these tW* groups re- 
nrmVi'ly fHe^paradigm for deatonstrating proactive inhibition dn a 
list experiment > in which responses learned op the first list compete 
with recall of /responses learned on the second list-. This model 
from paired-associate research accurately predicted relative per- f 
formance on the delayed re-^ention tests. 

On the. delayed recall test one week after learning, even the 
. Undetermined Sentence Completion group recalled more than its Reading 
Only control. It is tempting to conclude that the advantage to be ^ 
gained from tasks requiring the subject to construct meaningful 
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representations for verbal material outweighs any performance decre- - 
ments due to interference arising from errors during learning 9 biit 
we shrink from.pushipg thisn5ftpiJ.cation' until, studies are completed 
using a wide variety of matepilSLs^and k number of different retention 
intervals, y ^ ' ^ ^ 

The task used 'in these studies redembles the instructional situa- 
t^ion in which a student is presented if^th a /jCestion and answers it 
, ^ncprreCtly, Results here suggest Vthat if the student is then pro- 
vided with feedback he will be ablie t6 learn Jme answer, but both 
the student *s wrong answer and the correct answer will compete on a 
' retention test. One-way to avoid or minimize this interference would 
to prevent ^?rors ^y carefully structuring the questions within a 
precise ins^truc*^^ional sequence.^ Another ^y to ra^imizeyinterference 
effects would be to provide^ further practice wlruh the question and the 
^correct response any time the/student answers a question incorrectly. 
Jhe Distar Reading Program includes such an error correction procedure. 
When a child or group of children respond incorrectly to a question, 
the teacher is instructed to give the correcjt^resi^nse and then to 
repeat the questioned have the students supply thfe answer. Siegel 
(1976) showed that tieachers who consistently used this sequence had 
classes who scored higher on unit achievement tests than teachers who 
did not consistently use this correction paradigm. In addition,^ when 
the less effective teachers were trained in the use of the correction 
sequence,^ their classes subsequently scored higher on an achievement 
test than classes of matched, untrained teachers. 
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. Table l\ 



Mean Proportiftns Recalife4 od^the First Test ^ 
as a jFimction o'j/ List^ Type and Expepimental Task 



List Type 



Experimental Task 



Determined - Undetermined 



Mixed 



Stote'nce ^Completi 



Reading Only 




.11 " .78 



.69 



.66 



. -.76 



.70 



/ 
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^. . * ■ • Table 2' • , 

Mean Eroportion Cort'ect on Each 'Test in Experiment 2 



Experimental 
Task 



Sentence 
Type 



ibnpMdiite . Delayed 
Recall Recall • 



Delayed i* 
Recognition 



Sentence 
Completion 



Determined 
Undetermined 



.8«f 



.83 



.50 



.88 



' .77, 



Reading 
Only 

V 



Determined 

■ r : 

Undetermined 



.69 



.65 



.26 



.2e 



.79 



.76 
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Figxire Caption 



Mean proportion ccwTrect as a function of task and list. 
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